Gene delivery via the hybrid vector of recombinant adeno-associated virus and polyethylenimine.
The aim of this study was to investigate the cellular delivery mechanism of the hybrid vector comprising the recombinant adeno-associated virus (rAAV) and polyethylenimine (PEI). The rAAV vector, rAAV-rIns1-hInsM2-ΔEGFP, was fluorescently labeled with Cy3, a cyanine dye, and complexed with PEI. The interaction of the hybrid vector with the Huh7 hepatoma cells was monitored by confocal microscopy. Complexation of rAAV with PEI enhanced the transduction efficiency, which was decreased by pretreatment of the cells with sodium chlorate, an inhibitor of glycosaminoglycan sulfation, suggesting the roles of heparan sulfate proteoglycans (HSPG) in the uptake of the hybrid vector by the cells. Examination by flow cytometry and confocal microscopy demonstrated an enhanced interaction between the cells and the virus when complexed with PEI. Pretreatment with wortmannin or cytochalasin B significantly reduced the virus uptake by the cells, suggesting the involvement of phosphatidylinositol 3-kinase (PI3K) signaling and phagocytosis in the interaction between the cells and the hybrid vectors. Treatment of cells with the antioxidants, including l-ascorbic acid, δ-tocotrienol, or N-acetylcysteine (NAC), impaired the rAAV-PEI-mediated transduction. Results obtained in this study illustrated the involvement of PI3K/Akt signaling and the ROS production in gene delivery via the rAAV-PEI hybrid vector.